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Similar Skull Retrieval from Multiscale Projection

LIU Xiong-Le' LIU Xiao-Ning® ZHU Li-Pin' YANG Wen'

Abstract
the database which is the most similar to the skull being restored. 3D model retrieval algorithms usually take a long time,

In the template-based method of craniofacial reconstruction, the first step is to select the reference skull in

and the differences between skulls are so tiny that the general models in 3D model database cannot differentiate them, so
any general 3D retrieval algorithm is not suitable for 3D skull retrieving. To cope with these problems, an algorithm for
skull contour feature extraction with integration of angle and distance information is proposed in this paper. On the basis
of this, a new profile feature extraction algorithm reflecting the spatial information of skull is also proposed. In the process
of retrieving the most similar skull, firstly, orthogonal projection and depth projection of 3D skull are obtained. The angle
and distance features of profiles are obtained by orthogonal projection while the profile features of spatial information are
obtained by depth projection. Then, multiple features are fused according to their weights to search for the most similar
skull. Finally, the error of the retrieved skull is evaluated by ICP + TPS algorithm. Experimental results show that the
algorithm can ensure retrieval efficiency. Meanwhile, it can be accurately applied to craniofacial reconstruction of earlier

stage to find out the most similar skull.
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with Skull_112 using the method of this paper

ERliGE I Dist
Skull_112 0
Skull_12 0.14
Skull_15 0.24
Skull_11 0.36

Skull_112
8 AT Skull 112 RU REAHBLG HH e 2R

Fig.8 The successively most similar skull registration

Skull 112 Skull 12 Skull 15 Skull 11

effect compared with Skull_112 using our method

L 4 RhER S A B AR, PR A
SREIEIX 4 BRI T L.
3.2.1 KMERIRLE

HE 41—k, AN RRSNRERS
Skull 112 S AR 4 EH0E L, WK 9 Fos.

HE 9 I, A IEER R E] 75 Skull 112
B AR AR Skall 12 55, P 10 K453k
R 0 B AT HE T 3 Dast A, AR g A
fELE.

M 10 WTPAFH, BR T 3CHR (5] 246, HoRTiik
R 2R HH PR 2 i B AP A s B HESY, R
SCHR [B] M7 IR R AR T A 500 T AR AL
S —PBRRAE S, IR 5 B0 A [ AR AE T AN ] 5
SCH IS, 5 J 3 0 1 8 o 8 R A R B AT DL,
IR IR, CF J7 ik BT IATMELIE M i 2 A
HEZ, ARG R I HER 55 4 R BLSE-5 43
SCHK (8] #1 PM J7 JA KR B AY B A — 2L, X IR T
CF S9A W FHEA [ JE Al A 2 rp g A7 ] i
BURAGER, TR S T IR 2O, T AR R AL
I T W2 ARSI SCHR [8] AN PM 5k
AR ARG 2R 2 T e BLY 4 B 2.
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K9 SAIERER RS Skull 112 /KK
ARG 4 A
Fig.9 Skull_112 and four most similar retrieval skull

using various methods

3.2.2 SGERELE:

i1 FH AR SC 7 355 45 A SR A 1 o0 P e
JE ) 300 EHGEIEAT A LR, X RERR T A
FIHEZ FERTH 50 EABLLTE TR E AT, 155
i) Dist 24310 EH o7 AN 11 frs.

il 11 W], SCHR [5] A 5 v B A 43 1 AR
RS, T T B A B R A ) B
I 2, SEULFSAXIBIHEE —E A, 4
i, H Dist & [0, 0.2) X # % 25 1/10,
GETRCRRNIRAE, SCHR (8] M5 ¥ 7850 2% JE 3 B 1)
P, gty [0, 0.2) KIAIEHRK %, H [0, 0.4)
IR 5 Eeak 3/5, Geit s R BT, SCHk [11] i
CF ¥E AT DAAR AN [a) A5 24 f) il B e A1 AR -3 11 53]
HAPIRR 225, B2 BTS2 R — B8, (UK S
Hi B2 N2 ) o e AN g 2 TRl 25 5, (45 CF &

B 10 Fh59AS Skull 112 fiiE YA Y
FE BCHE AR
Fig.10 The successively most similar skull registration

effect compared with Skull_112 using various methods
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Fig.11 The error distribution histogram of Dist
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YRR 25 [AVRRAE 1) B G T R0OR 2 252 SO [14]
O SO\ Ry v 6 4 7T o 1 e 3 21 i (i e N
FiE 2 18] 22 5 KT, et 4R R AE [0, 0.4) IX
[ B R —2, {2 (0.4, 0.6) XA EdR A
1/5, LREARMGITROR— B A S5 A5 2 1) ol
Dist 45 3/5 #84% [0, 0.4) Z[a], HEE#H Dist )38
TN, B BB, G ROR A -

MERMERLLA

RICRFITE 50 AR R R F] A SRR
R UL PR SR AT O B,
ZERE B A2 I ] B A 50 B 2K 22— PO -4
TIRERY . 4TV TR R I T 136 2 .

*2 FIRRCRT

3.2.3

Table 2 The algorithm efficiency analysis
R/ P FED (s)
Sk [5] 0.31
SCik (8] 3.52
CF 4.53
PM 1.31
%' 1.25

SCHR (5] AT X B A B A B S AT
AL BE B a2 5, HAMERECR D, RRRE iz
FEUAL, B AR R I RIRE S dm /b, (H2 i T R
AR, WO TTIEANRENE T JARLSTE 138 1 73,
GO E i aeri Ep e g LN G RIVE =1 BRI

SCHR (8] T ] 23 ) AR A0k 1) 2 R HEAT YA 2
(X b, FEEAT 125 8] 2 WA I S LT B0 7
K, fEAFRRARAR, Hor s Be AR E, £
X PR S A T T B 2 AR AR, 2038 Y 1 s )
BOK, TR AR SR B = ERF AL 1) 2 It SRR 2 K
I

CF R B JAE MR R AT, TR R
J0T i 3135 il AR AR TSR A, R T R
BRI O (Y B, i ) T g ol SR ) 20 AT
Tl AH B E = e B AL R 5 B
BE] 5000 A, PR3 i 24 il 3 3402 B B AT
SRS ZRITR]. R AU AT ORI, S 7 S 4
DO AR ) R 22 e, B T SO g, AE— @ AR
AR Y SRR AT (A T

PM S0 = 4EREAUR N 2 e Ik ik
T HAR, Bk T i 1a) B AE —4E BB |,
HAGRE IR 22 i) PCA SRt A LA I 25 & P A
T AR BT s T AR B T

AR SCTIRIF = 2 S8 WEAT e, OO

X B — B PEAT SRR RFAE SR . i DA SCHR
TRADE L 4 P57 IR B B R e AT R

4 LEERIE

AR SCAE NP TR R0 128 P 45 R O i ot fe
LS 25 B I, RF — 4k [P R A0 o —4E R, 4t
— bl A e A B B AR BRI T 5 S R e
FAESR UL, ORI R AR FR, 2R m
TR SR ER BOT YRRV RRCR. A SCHESE AT 80P
I, ACE R TR AR B B E] T e
B S A ] IR ASE UL D) T 2 g REAEUR ) T
PP, B RRHIE SR B AL, 21 TR TZR
JE T AR = e B R R B

HJa A ICP Fl TPS ME5 & 1 5 B AR
P8 B AR DV R PE IR AT S, 68745 6 P 45 2R BT o
B ARSCREREEA AR Se el o 7 LR, A 3hsk
P 15 B IR R AL B 2 2% fil i A B 4, B T
JERRAR.
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